Discrete Hopfield neural network (DHNN) is studied by performing permutation operations on the synaptic weight matrix. The storable patterns set stored with Hebbian learning algorithm in a network without losing memories is studied, and a condition which makes sure all the patterns of the storable patterns set have a same basin size of attraction is proposed. Then, the permutation symmetries of the network are studied associating with the stored patterns set. A construction of the storable patterns set satisfying that condition is achieved by consideration of their invariance under a point group.
INTRODUCTION
Symmetry plays an important role in unification and classification of physical systems [1] , e.g., crystals by their point group symmetry or the atomic nucleus by the isospin symmetry. Permutation symmetry may also be important, a prominent example is the replica symmetry breaking in the spin glass theory, where a classification of the mean field theoretical solutions is achieved by consideration of their invariance under subgroups of the symmetric group [2] . synaptic weight matrix, and some interesting properties are found. The permutation symmetries of the network are studied associating with the stored patterns set. A condition that makes sure all patterns of the storable patterns set have a same basin size of attraction is proposed. In Section 4, a construction of the storable patterns set with same basin size of attraction is achieved by consideration of their invariance under a point group. We give some discussions and a conclusion in Section 5.
DISCRETE HOPFIELD NEURAL NETWORK
Discrete Hopfield neural network [5] Otherwise, similarly processed as above, let V(t) and (t) respectively denote the trajectories of the dynamical system H and from the initial state V(0) and (0), and consider V(0)= qt9(O).
Thus, However, there exist some permutations so that the network keeps invariance after permuted by them. Those For example, there are 24 rotation symmetries in the cube. The 24 rotation symmetries consist of a group called hexahedron group which is isomorphic to $4. We can name randomly the vertexes of the cube with {1,2,..., 8} (see Fig. 1 ). Then a symmetric rotation of the cube will correspond to a Io" [13] omitted the trivial pattern (0,0,...,0), whose permutation symmetries are proved to be isomorphic to the group GL(n, F2) by Folk [14] , satisfies the condition proposed in Theorem 2.
So, the Hadamard network, in which the Hadamard patterns set has been stored by Hebbian learning rule, can be regarded as a special case in this paper.
Contemporary Mathematics and Its Applications
"Contemporary Mathematics and Its Applications" is a book series of monographs, textbooks, and edited volumes in all areas of pure and applied mathematics. Authors and/or editors should send their proposals to the Series Editors directly. For general information about the series, please contact cmia.ed@hindawi.com. T his book is devoted to a rapidly developing branch of the qualitative theory of difference equations with or without delays. It presents the theory of oscillation of difference equations, exhibiting classical as well as very recent results in that area. While there are several books on difference equations and also on oscillation theory for ordinary differential equations, there is until now no book devoted solely to oscillation theory for difference equations. This book is filling the gap, and it can easily be used as an encyclopedia and reference tool for discrete oscillation theory.
In nine chapters, the book covers a wide range of subjects, including oscillation theory for secondorder linear difference equations, systems of difference equations, half-linear difference equations, nonlinear difference equations, neutral difference equations, delay difference equations, and differential equations with piecewise constant arguments. This book summarizes almost 300 recent research papers and hence covers all aspects of discrete oscillation theory that have been discussed in recent journal articles. The presented theory is illustrated with 121 examples throughout the book. Each chapter concludes with a section that is devoted to notes and bibliographical and historical remarks.
The book is addressed to a wide audience of specialists such as mathematicians, engineers, biologists, and physicists. Besides serving as a reference tool for researchers in difference equations, this book can also be easily used as a textbook for undergraduate or graduate classes. It is written at a level easy to understand for college students who have had courses in calculus.
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